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Abstract:In the academic field ofelectrical and electronic engineering,it is important to study he techniques
throughthe development of ully automated control system in robot, intemet of things(IoT),and so n.In this
study,we attempted new active-leamings to studythe deve1opment using some car-type robot systems.The
controlsystems were consisted ofs nsors,microcomputers,and actuators nd in ta1led in custom made sma1lcar
robot and commercia11y av ilable mini 4WD model(TAMIYA).The lectures using these systems were carried
out inthe department of electricaland electronic e gineering,Shizuoka I stitute of Sci nce andT chno1ogy and
a highschoo1.From the results, it wademonstrated h  th  present active-1eaming systems could be successfully
functioned, showing usefu1lmeans for improvement of academic score and motivation for he study.
1 .  は じ め に
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技術も進歩しており ,大学教育と して用いるには新たに実









て 報 告 す る.












(TA7291P, TOSHIBA), ギヤボックス (ツインモータギ
ヤーボックス, タミヤ社製)などからなる自律走行車両を
製作し,プログラミング内容を各自が工夫することで,迷
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Figure 1 Examples of an autonomic robot car capable of getting 
out of labyrinth (a) and a control program installed in 




















Microphone Amplifier circuit 
Figure 2 Outline of a mini 4WD that can control the speed using 
a sound sensor 
（の 



















//Infrared sensor for detecting ball 
一．,，糾、 
Touch iensor Control circuit 
Curtains that cut off outside light 
Figure 3 Development examples of two-type football-robot 
automatically controlled using some sensors, 





業高校の模擬講義 2 件において，ToT を意識したさらに発
展的な実習を行った． 









年は高校 1年生と 2年生であり，1年生はタミヤの公式サ 
ーキットのジャンプ台から飛び出さないように速度を制
御すること，また 2年生は同様の課題と，さらにタブレッ
ト端末（iPad, Apple) の Web ブラウザを用いたコントロ 
ールを実現し，車体でボールを押す実習も行った． 
Servomotor and steering device 
Microcomputer (ESP32-WROOM-32) 
and motor driver 
Tablet computer for control of mini 4WD 
Figure 4 loT mini 4WD system with Wi-Fi module. This system 
could be controlled using web browser in smart phone 
and tablet PC 
Control unit for 
home electronics 








した．その結果，平成 30 年度は受講生の 67％がゴールま













活発な質疑応答が行われ，総質疑回数も 24 件となった． 
（の 
(b) Electric light Support arm for writing 
Figure 5 Competition for escape from a labyrinth using a fully-
automated controlled car (a) and a development 
example of support system for study in physically 
challenged person (b). 
3.2 電子回路学 2 
Figure 6(a）は音声センサ内蔵型ミニ四駆を用いた走行テ










Amplifier circuit 	 Motor driver 
Figure 6 Test run using the mini 4WD in official circuit (a) and 
the schematic diagram for detection of sound and motor 
control developed by a student (b). 
3.3 情報・通信実験 
Figure 7 は，第 1~ 14 回の講義で開発された自律型サッ
カーロボットを用いた，第 15 回目のサッカー競技会の風






Figure 8 Simulated lecture of escape from a labyrinth using the 
fully-automated controlled car in open-campus of 




Figure 7 Football game using the fully-automatically controlled 
robots developed by the students in the lecture of 
advanced experiments in electronics engineering. 
3.4 模擬講義における loT 実習 
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